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In previous publications we reported on
quantity, acid number, and spreading indeN of
the ether-soluble material on the surface of
healthy human skin, as well as on the correspond-
ing findings obtained at the base of the stratum
corneum (1—4). This deeper level, the "barrier
zone" or "stratum conjunetum" of Szakall, was
made accessible by removal of the overlying
horny layers by means of the stripping method
(5—8). In agreement with the observations of
Szakall we found a larger amount of lipids in
the samples collected from the unstripped skin
surface than in the samples collected after strip-
ping (4, 9). The acid number was likewise higher
for the lipids obtained from the surface than
for those obtained from the barrier zone at the
corresponding site. In a limited number of
patients with psoriasis, however, this ratio was
"reversed", in that the acid number found at
the lower level exceeded the acid number for
the lipids found on the unstripped surface (4).
More recently, many additional investigations
in psoriaties have substantiated the earlier
preliminary observations. A presentation of all
findings obtained to date is the object of this
report.
METHODS AND PROCEDURE
The methods of collecting the lipid samples, of
weighing the residue of the ether collections, and
of assaying the acid number (A.N.) were the same
as described in our previous publications (1, 3, 4,
10, 11). Similarly, the harrier level was made
accessible by stripping with Scotch tape in the
manner proviously reported (4, 6—8).
Biopsy excisions for microscopic examination
were performed after stripping in two subjects,
in order to ascertain the actual level denuded by
our procedure.
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SUBJECTS AND SITES
The examinations were carried out in sym-
metrically situated skin areas of 91 adult patients
with psoriasis. Of these patients 42 were males,
21 to 74 years of age, and 49 were females, 19
to 70 years of age. The comparative assays of
the lipids collected on the intact skin surface
and of those collected at the barrier level of the
contralateral area 69 times concerned specimens
obtained in skin regions which were grossly free
of lesions—and 17 times specimens obtained
from grossly diseased sites.
Although most of the psoriatics were subjected
to lipid collections both from the intact skin
surface and from the "barrier level", assays
of the lipids from the unstripped surface alone
were performed in a number of additional
patients, in order to substantiate our earlier
impression that the acid number (AN.) of the
lipids from the intact surface is lower in psoriatics
than in subjects with healthy skin (4).
Further assays of samples from the stripped
and the unstripped skin were carried out in 10
healthy children, 3 boys, 3 to 9 years old, and 7
girls, 5 to 12 years old—and in 10 psoriatie
children, 4 males, 7 to 13 years of age, and 6
girls, 5 to 14 years of age.
Finally, comparative investigations were car-
ried out in a group of patients with non-psoriatie
patchy skin lesions, in which some disorder in
keratinization was one of the outstanding patho-
logic features. This group consisted of 13 sub-
jects: seven with nummular eczema, and one
each with lichen chronicus simplex, pellagra,
ichthyosis hystrix, tinea versicolor, a verrucous
nevoid condition and a pronounced keratosis
pilaris.
The use of soap and other toilet articles was
avoided for al leasl two days prior to the examina-
tion. The tests were performed either before
institution of any therapeutic application, or
after thorough cleansing and a lapse of at least
three days subsequent to previous applications
of ointments, etc.
In a number of the psoriatics an attempt was
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FIG. 1. Test site on the arm of a psoriatic patient showing "positive" isomorphic reaction to trichior-
acetic acid, four weeks after patch was applied.
made to find out whether or not the degree of
activity of the disease prevailing in the individual
patient had any hearing on the data obtained.
For this purpose, a standard procedure was
elaborated to appraise the individual "iso-
morphous" skin reactivity, i.e. the "Kochner
effect".
After preliminary trials with a considerable
variety of technical modalities, the following
procedure was adopted for this purpose:
A patch of thin white filter paper (Whatman
No. 2), 0.7 cm x 2.0 cm, wa soaked with a 50%
trichloracetic acid solution in distilled water and
applied to the surface of clinically unaffected skin,
viz., as a rule transversely across the flexor sur-
face of the distal third of the upper arm. The
patch was held in place by means of Scotch tape,
2 inches in width. After ten minutes, tape and
patch were removed. Coagulation and erythema
Rrere noted at this time.
The site which remained uncovered was ex-
amined at intervals not exceeding seven days,
for a total period of six to eight weeks. Two weeks
after the test application the response was evalu-
ated. It was listed as "positive", when the features
of psoriasis were unmistakable, (see Figure 1); as
"negative" when no response whatever was vis-
ible; and as questionable (±) when there was only
erythema, infiltration, and perhaps some desqua-
mation—but no pronounced "wax candle" phe-
nomenoa or capillary hemorrhage.
The same procedure was carried out in 13 sub-jects with healthy skin. The response was
"negative".
RESULTS
i. Findings Obtained on the Intact (Unstripped)
Skin Surface
Lipid Amount. Table * shows that in psoriaties
the lipid quantity ("casual" level (10—12)) ob-
tained at the surface of grossly nonaffected skin
areas was similar to that observed in subjects
with healthy skin.
Acid Number (A.N.). The AN. medians, how-
ever, obtained in the psoriaties were distinctly
below the values obtained in normals (Table 1)
(3). This difference was somewhat less pronounced
for the lateral forehead and lateral lower chest
* As in all our previous AN. studies (1) (2) (3)(4), the presentation of the values has been super-
vised by Dr. H. H. Freudenthal, Statistical Con-
sultant, Jackson Heights, New York.
ACID NUMBER OF LIPIDS ON SKIN IN PSORIATICS 49
than for the other sites investigated; i.e. it was
relatively small for skin areas for which rather
low AN. values are obtained also in subjects
with healthy skin.
Thus far, in only a relatively small number of
instances—one to nine instances per test region—
the AN. was assayed when there were clinical
psoriatic lesions present at the site. It may,
nevertheless, be stated in a preliminary manner
that for the test sites on forehead, upper back
and the forearms, lower A.N. medians were
obtained in the presence of lesions than for the
corresponding unaffected sites, but that no
distinct difference was apparent for the other test
areas between the values for affected and grossly
normal sites.
The results of a small number of examinations
performed to date on unaffected test areas of the
trunk and forearms in patients with nummular
eczema would suggest that in these as well the
acid number tends to be unusually low.
B. Findings Obtained at Barrier Level (After
Stripping) and Their Relation to the Findings
Obtained on Intact Surface
Microscopic Visualization of Barrier Zone.
Under the ordinary microscope, as well as under
the phase microscope, examination of the two
specimens excised for biopsy from stripped areas
revealed neat removal of the entire stratum
disj unetum from the underlying stratum eon-
j unetum or barrier zone—in full confirmation of
Szaknll's findings (6, 13).
Lipid Amount. In agreement with the results
reported for subjects with healthy skin, first
by Szakall—and subsequently by us (4, 9),
the quantity of ether-soluble material collected
at the barrier level after stripping was a fraction
of the level collected from the corresponding
intact skin area ("casual" level) also in the
patients with psorinsis. Actually, in the psoriaties
quantities distinctly below the amount found
in normals were obtained at the barrier zone
for our test areas of lateral upper and lower
chest, lateral upper back, and the forearms.
A cid Number. As is evident from the medians
listed on Table 2, the acid number obtained for
the harrier zone in the skin of psoriaties was
considerably higher than the corresponding values
obtained in normals. Thus far, this peculiarity
was by no means more pronounced in sites
affected by psoriatie lesions than in the corre-
sponding clinically normal sites in psoriatie
patients.
In striking contrast to the observations made
previously in subjects with healthy skin—in
whom the median of our quotients* AN. for the
barrier zone (B.Z.): A.N. for the intact skin
surface (S.S.) ranged around 0.75—and in agree-
ment with preliminary observations made in
psoriatics (4), the A .N. for the barrier level in
psoriatics was not less than the A .N. for the intact
surface, but as a rule exceeded the latter considerably,
so that the B.Z./S.S. ratio was greater than one.
It is apparent from the tabulated values (Table
2) that this ratio ranged near 1.3 at the sites
in which an adequate number of examinations
have been carried out.
No appreciable difference was noted thus far
between quotients obtained for clinically un-
affected test areas and those obtained for
analogous areas showing psoriatic lesions.
No consistency in the B.Z./S.S. ratio could be
observed to date in 13 patients suffering from a
variety of chronic inflammatory and scaly
patches other than psoriatic plaques. In the
small number of patients with nummular eczema
investigated thus far, the AN. median—as in
normal subjects—was higher for the intact surface
than for the barrier zone in the test area of the
lateral upper back; but—just as in the psoriaties—
it was much lower for the skin surface than for
the barrier zone in all other test areas (lateral
lower chest and forearms). [Jnlike in psoriatics,
however, the elevation of the ratio in subjects
with nummulnr eczema appears to be restricted
to test sites affected by lesions. The B.Z./S.S.
ratio obtained in the patients with nummular
eczema was:
0.63 for lateral upper back—3 subjects; 3
assays—all sites clear
2.27 for lateral lower ehcst—3 subjects; 3
assays—all sites clear
1.13 for forearms—3 subjects; 3 assays—all
sites affected
Isomorphous Effect ("Koebner Response").
While the study of the "Koehner Reaction"
still calls for technical improvement and a more
clear cut production of the effect, the observa-
tions made by us thus far may with every cau-
tion he presented as follosvs:
The response was tested in a total of 35 pa-
* To be designated hereafter as B.Z./S.S. quo-
tient or ratio.
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TABLE 3
Koebnee Response: p;a?tcs
No. of Psoriatics with
B.Z./S.S.
,
Greatee Approx. Smaller
than 1 1 than 1
Positive + 22
Negative — 8
Doubtful
19
4
4
2
2
1
1
2
—
tients. In these the results were
Table 3.
COMMENTS
as shown in
Microscopic Control Examination. In agree-
ment with Szakall's concept (6, 7) the present
histologic findings afford additional evidence that
it indeed is the barrier zone (deprived of any
overlying elements), from which the specimens
are collected after stripping.
Lipid Quantity. Regarding the lipid quantities
recovered it may appear odd that neither the
"casual level" collected from the surface, nor the
quantity collected at the barrier zone of psoriatie
skin were excessive, while extraordinary amounts
of lipid material apparently are liberated during
the accelerated disintegration of epidermal cells.
Should, however, the liberated materials (phos-
phatides) be hydrolyzed very early and, moreover,
the fatty acids rapidly thereafter combine with
high molecular substances, such as mucopolysae-
eharides and/or protein, this would obviate an
augmentation of ether soluble material and
may well account for the weights obtained.
Acid Number. For obvious reasons, one of the
first questions arising from the results of our
AN. assays in psoriaties is that of "specificity",
i.e. of the extent to which an abnormally low
AN. for the intact skin surface, an abnormally
high AN. for the barrier zone, and a B.Z./S.S.
ratio in excess of 1 may be characteristic, or
even "diagnostic" for psoriasis. The observa-
tions made in patients with nummular eczema
would suffice to refute the assumption of any
"specificity" of the findings regarding their occur-
rence in psoriaties. It may be added that among
the other six non-psoriatics examined because of
some disorder in keratinization, only one showed
a ratio distinctly smaller than 1, viz 0.67; this
was the subject with keratosis pilaris. In the
remaining five patients the quotient was 1 (in
subject with pellagra) or close to 1. Thus it
appears that A. N. deviations from normal niay
occur in patients with different forms of para-
keratotie lesions, rather than in subjects ivith
purely hyperkeratotic conditions.
It is furthermore of interest in this connection
that in a series of 10 children with healthy skin
(3 to 12 years of age) we have obtained A. N.
values for the barrier level either almost as high
as—or at times even higher than the values
obtained for the intact skin surface. While the
findings observed at different age periods will be
the subject of another publication, we might here
briefly indicate that the B.Z./S.S. ratio found for
the lateral lower chest in to-date 6 normal
children (6 assays) was 0.96 and a ratio of 1.30
was found in 4 children for the latenil upper
back; the corresponding ratios obtained to-date
in psoriatic children were 1.36 (4 subjects, 5
assays) and 1.44 (3 subjects, 4 assays), respec-
tively. Whereas, therefore, the results obtained
in psoriatic children were the same as those
obtained in psoriatic adults, the values found in
healthy children apparently approach those ob-
served in the psoriatics. This is of interest in view
of the relatively high rate of mitotic activity and
replacement of epidermal cells which the epidermis
of psoriatics presumably has in contmon with
prepubertal epidermis.
"Koebner Effect". The still quite crude obser-
vations by now permit only some tentative
considerations: In eight of all 35 psoriatics in
whom the effect was investigated, the B.Z. /S.S.
ratio failed to exceed 1; and in four of these eight
subj ects the Koebner response could not be
elicited. It appears, therefore, as though a ratio
below 1 is less likely to be encountered during
phases of activity than during inactivity of the
disease.
Factors Possibly Underlying the Peculiarities
Observed. At present, no mechanism or metabolic
disorder can be declared responsible for the
unusually high A.N. values obtained in our
patients for the barrier zone, or the low A.N.
values obtained for the intact skin surface, or
for the B.Z./S.S. ratio exceeding 1.
Some investigators believe that a peculiar
response to the presence of infectious micro.
organisms may be at play in psoriasis—-the
infection in turn being favored by some intrinsic
peculiarity of the subject as host (14, 15). We
would rather expect an inherent complex of
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metabolic errors to be immediately and essentially
responsible. On several previous occasions we
suggested the possibility of an abnormally
promoted stcrol synthesis under utilization of
free fatty acids right above the base of the barrier
zone (2, 4,16). Recent results reported by Patter-
son and Griesemcr would lend support to this
hypothesis (16). These authors, measuring the
uptake of C14 from added acetate by the chemical
constituents of skin sections demonstrated that
sections of psoriatic epidermis show an abnor-
mally weak uptake in the fatty acid fraction and
an excessive incorporation in the stcrol moiety.
It should, on the other hand, not be ignored
that the assumption of any essential enzymatic
activity occurring outside the barrier level, i.e. in
"dead" keratinous matter, is open to dispute—
even though the demonstration of cholesterol ester
synthesis in these top layers by D. J. Kooyman
has met with general acceptance (17, 18).
In suggesting subsequently some other factors
as possible underlying mechanisms, we are well
aware of the fact that any suggestions ought to
be applicable both to grossly affected and to
grossly unaffected skin areas, since the results
reported in this presentation were obtained for
clinically normal, as well as for affected skin. It
is in this connection well to recall that also the
clinically unaltered skin—especially when in the
state of isomorphous responsiveness to irri-
tation—is likely to be stigmatized by the same
basic change.
Of a variety of further, potentially responsible
factors it may be warranted to single out 1)
certain metabolic features presumably prevailing
at the barrier level and 2) certain processes likely
to occur further outside:
1) Owing to transformation of an excessive
number of cells at the transitional ("keratoge-
nous" (14, 18)) zone, abnormally large amounts
of phospholipids may he liberated or formed from
the decomposing cytoplasm and/or nuclear ma-
terial. The extraordinary degree of nuclear de-
composition is reflected in the accumulation of
pentose, pentosamines, and purine derivatives
demonstrated in the horny matter of psoriatie
skin by Szakall (19) and similarly also by Flesch
et al. (20). While thus the occurrence of phos-
pho-lipids, e.g. of the type of lecithin, is
presumably augmented at, or just below the
barrier level, their breakdown is liable to follow
rapidly, as substances of this category are known
to undergo decomposition before they reach the
skin surface (18). This decomposition leads to
the liberation of fatty acids. The breakdown of
increased phospholipid quantities would thus
explain the higher A.N. values obtained for the
barrier zone in psoriatics and perhaps in subjects
'with certain other parakerato-acanthotic con-
ditions. This assumption would be supported by
the earlier observation of Rothman, Gottschalk
& Snider, as well as of Ottenstein that abnor-
mally great quantities of free choline are present
in psoriatic skin, evidencing the promoted
turnover of certain lipid constituents (phospha-
tides) of epidermal cells (21, 22). Other findings
pointing in the same direction are observations
made more recently by Steigleder, of intensified
esterase activity which was very often demonstra-
ble at this level in patients with psoriatic or other
parakeratotic plus aeanthotic lesions (23a, b,
and e).
2) As is apparent from the relatively low A.N.
values found in the same patients for the intact
skin surface, there is a drastic decline in the free
fatty acid concentration from the barrier zone
outward, the concentration being excessive at the
barrier zone at the base of the stratum corneum.
One of the possible causes of this reduction might
be the presence of increased amounts of soap
forming electrolytes, such as alkaline phosphates,
etc.
Another possibility is the formation of "lipo-
mucopolysaecharides", with fatty acid incorpo-
ration. Histochemical data reported by Steigleder
(23e, 24, 25), as well as by Braun-Falco (26, 27)
would be in agreement with this assumption—ancl
so would the analytic findings obtained by Fleseb
et at. (20, 28) and by D. A. Roe (29).
In this connection, we might mention in a
preliminary manner investigations now being
conducted by Dr. Melvin M. Bclsky,* together
with two of the present authors (H. Seher and
F. Herrmann): In studies of the absorption of
ultraviolet radiation by the residue of ether
collections obtained from the intact skin surface
and also from the barrier level, material has been
found in the specimens collected from the intact
surface of unaffected skin of psoriaties which
causes absorption at—and just above 2200 A—
and which is not present in the residue collected
under the same conditions from the skin of
healthy subjects.
* Department of Biology, Brooklyn College,N.Y.
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SUMMARY
1. The medians of the acid number (AN.) of
lipid samples collected from the "intact", i.e.
unstripped, skin surface of grossly normal, or of
clinically affected test areas in psoriaties were
lower than the values obtained in subjects with
healthy skin. The values tended to be lower for
some of the clinically affected areas than for the
corresponding clinically unaffected areas.
Findings similar to those observed in psoriaties
were noted also in a small number of patients
with nommular eczema.
2. When the "barrier" zone of the skin surface
was denuded by stripping, higher AN. values
were found in the lipids collected from the barrier
level in psoriaties than in those collected in
normals. In psoriatics there was no difference in
this regard between the AN. values obtained
in clinically unaffected areas and those obtained
in areas with psoriatie lesions.
3. In a reversal of the ratio found in subjects
with healthy skin, the medians of the ratios of
the AN. values for the barrier zone to the
corresponding AN. values for the intact skin
surface, i.e. the B.Z./S.S. ratio, found in standard
test areas of psoriaties was in considerable excess
of 1. This peculiarity was obtained both for
grossly unaffected and for grossly diseased test
sites.
The B.Z./S.S. quotient encountered to-date
under similar conditions in patients with
nummular eczema exceeded 1 in some instances,
but was less than I in others.
4. The cause of the observed deviations from
normal is unknown. Several possibly underlying
metabolic and biochemical factors are discussed.
REFERENCES
1. HARBER, L., HERRMANN, F., MANDOL, L. ANDSULzBEECiER, M. B.: Lipid studies on the
human skin surface by means of the mono-
molecular layer method. I. Findings ob-
tained in the same and in different skin
areas in identical and in different healthy
subjects. J. Invest. Dermat., 29: 55—65,
1957.
2. HERRMANN, F., HARBER, L. C., SenEn, H.
AND MANDOL, L.: Some observations con-
cerning enzymatic activity and lipid film
on the human skin. Arch. Dermat. & Syph.,
76: 282—87, 1957.
3. HERRMANN, F., Coox, W. M., HARBER, L.,
SCHEE, H. AND MANDOL, L.: Acid number
and spreading index of the human skin
surface lipids. J. Soc. Cosmetic Chemists,
10: 88—95, 1959.
4. Scu, TI., HEERMANN, F., CooN, W. M. AND
MANDOL, L. : Lipid studies on ''stripped''
and "unstripped" human skin. J. Soc.
Cosmetic Chemists, 10: 187—92, 1959.
5. WOLF, J.: Die innere Struktur der Zellen des
Stratum desquamans der menschliehen
Epidermis. Z. mikr.-anat. Forseh., 46: 170,
1939.
6. SzAKALL, A.: Hautphysiologisehe Forsehung
und Gesuaderhaltung der Haut. Fette u.
Seifeu, 53: 399, 1951.
7. SzAKALL, A.: Uber die Eigeuschaften, Her-
kunft und physiologisehen Funktionen der
die H-loneukonzeutration hestimmenden
Wirkstoffe in der verhornten Epidermis.
Arch. f. kim. u. exper. Dermat., 201: 331,
1955.
8. Pixirus, HERMANN: Examination of the epi-
dermis by the strip method of removing
horny layers. J. Invest. Dermat., 16: 383,
1951.
9. BUCKLe, H. AND SzAKALL, A.: Verteilung und
Zusammensetzuug der Hornschichtlipoide
unter physiologisehen Bediugungen und
bei Olakue. Berufsdermatoseu, 4: 1, 1956.
10. HERRMANN, F. AND PRosE, P. II.: Studies on
the ether soluble substances on the human
skin. I. Quantity and "replacement sum".
J. Invest. Dermat., 16: 217—30, 1951.
11. Pnosa, P. H., BARE, H. L. AND HERRMAxN, F.:
Studies of the ether-soluble sulistances on
the human skin. II. Quantitative studies
of the ether-soluble substances on the skin
surface of patients with acne vulgaris. J.
Invest. Dermat., 19: 227—35, 1952.
12. HEREMANN, F.: Zur physiologischen oud
klinischcn Bedeutuog von Schweiss und
Wachs auf der Haut. Arch. f. Dermat. u.
Syph., 200: 3—53, 1955.
13. ST1IPEL AND SzAKALL, A.: Die Wirkung von
Waschmitteln auf die Ilaut. Heidelberg,
Dr. Alfred Huthig Verlag, 1957.
14. HOTI-iMAN, S.: Abnormalities in the chemical
composition of the skin surface film in
psoriasis. Arch. Dermat. & Syph., 62: 815,
1950.
15. Lomez, A. L.: Observations on the problem
of pathogenesis in psoriasis. Ann. New York
Acad. Se., 73: 1000, 1958.
16. HERRMANN, F., Disc. to Patterson and Griese-
mer. (Patterson, J. F., and Criesemer, H.
4).: Lipogeuesis in human skin. J. Invest.
Dermat., 33: 281—85, 1959.)
17. KOOYMAN, D. J.: Lipids of the skin: some
changes in the lipids of the epidermis dur-
ing the process of keratinization. Arch.
Dermat. & Syph., 25: 444, 1932.
18. HOTHMAN, S.: Physiology and Biochemistry
of the Skin. Chicago, Ill., The Univ. of
Chicago Press, 1954.
19. CRUENEBERG, T. AND SzAKALL, A.: Uber den
Cchalt an Sehwefel uud wasserlosliehen
Bestandteilen in der verhornten Epidermis
hei normaler nod pathohogiseher Verhornung(Psoriasis). Arch. f. kIm. u. exper. Dermat.,
201: 361, 1955.
20. FLE5CH, P. xu EsoDA, E. C. J.: Chemical
changes in psoriatic scales. Ann. New York
Acad. Sc., 73: 989, 1958.
21. SNiDER, B. L., COTT5CHALK, H. H. AND HOTH-
MAN, S.: The fate of choline in normal and
pathogenic keratinization. J. Invest. Der-
mat., 13: 323—24, 1949.
56 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
22. OTTENSTEIN, B., BoNcoDno, N., WALKER, A.
AND THT;RMON, F. M.: Experiments on the
choline content of the skin and sebum. J.
Invest. Dermat., 19: 105—8, 1952.
23. STEIGLEDEB, G. K.: a) Bemerkungen uber das
Vokommen von Enzymen in, auf nnd nnter
normaler und pathologisch veranderter
Hornschicht. (Zugleich em Beitrag zur
Verteilnng der SH-Gruppen in der Epi-
dermis und zur Histochemie der Jnterzellu-
larspalten.). Tagg. Dtsch. Dermat. Ges.,
Düsseldorf, 1958. b) Die Fahigkeit derHautoberflkche znr Esterspaltung und
Esterbildung. III. Mittlg. Arch. f. kIm. n.
exper. Dermat., 209: 313—26, 1959. c) DieStruktur der Haut als Grundlage ihrer
Leistung und Erkrankung. Handbnch der
Allgemeinen Pathologic, Herausg.: F. Buch-
ncr, E. Letterer, and F. Roulet, Vol. III,
Part II, Springer-Verl. Berlin-Gottingen-
Heidelberg, 1960, p. 539.
24. STEIGLEDEE, G. K.: Zur Funktion der Acan-
those. Arch. f. Dermat. u. Syph., 200: 377—
95, 1955.
25. STEIGLEDER, G. K.: Die Histochemie der Epi-
dermis und ihrer Anhangsgehilde. Arch. f.
klin. n. exper. Dermat., 206: 276—317, 1957.
26. BRAUN-FALcO, 0.: The histochemistry of
psoriasis. Ann. New York Acad. Sc. 73:
936—76, 1958.
27. BRAUN-FALcO, 0. ANn WEBER, U.: Zur Histo-
und Biochemie des epidermalen Intercellu-
larranmes unter normalen und patholo-
gischen VerhSltnissen. Arch f. kIm. u. exper.
Dermat., 207: 459—71, 1958.
28. FLEScH, P., ROE, D. A. AND EsonA, E. C. J.:
The gram-staining material of human epi-
dermis. J. Invest. Dermat., 34: 17—29, 1960.
29. ROE, 1). A.: Application of paper electro-
phoresis to the diagnosis of psoriasis: a
study of psoriatic scale extracts. Ann. New
York Acad. Sc. 73: 977—88, 1958.
